1. Introduction
===============

Cardiovascular diseases (CVD) are among the main causes of premature death ([@b1-epj-09-5459], [@b2-epj-09-5459]) and by the year 2030, cardiovascular diseases related mortality is expected to increase up to 25 million, mainly from heart disease and stroke ([@b3-epj-09-5459]). In addition, cardiovascular diseases are considered the most common cause of hospital admission worldwide resulting in a great economic burden on health care systems ([@b2-epj-09-5459]). Therefore, prevention of these diseases and early detection of factors that may contribute to their occurrence is considered a public health necessity that should be taken into consideration ([@b4-epj-09-5459]). A variety of factors may play a role in the development of cardiovascular diseases. These factors can be classified into modifiable and non-modifiable risk factors. The modifiable factors, including smoking, diet and sedentary life, can be prevented and controlled leading to a significant reduction in CVD and associated mortalities. The non-modifiable factors include gender, age, and family history ([@b5-epj-09-5459]). Thyroid hormones exert a remarkable effect on the cardiovascular system function and cardiac hemodynamic ([@b6-epj-09-5459], [@b7-epj-09-5459]). This effect is more likely to be age-dependent as in certain age groups, thyroid diseases have been suggested to be one of the main cardiovascular risk factors resulting in cardiovascular morbidity and mortality ([@b8-epj-09-5459]). The role of thyroid dysfunction in the occurrence of cardiovascular diseases have been suggested to occur through the resulting changes in the normal cardiac function, myocardial oxygen demand, vascular resistance, and lipid profile ([@b9-epj-09-5459]). A minor change in the thyroid function impacts ventricular function, serum cholesterol levels and results in increased inflammatory burden and endothelial dysfunction ([@b10-epj-09-5459], [@b11-epj-09-5459]). Additionally, thyroid dysfunction is associated with elevated blood pressure, arrhythmia and disturbed systolic and diastolic cardiac function ([@b12-epj-09-5459]), and has been suggested to play a role in atherosclerosis and arterial stiffness ([@b11-epj-09-5459]). Furthermore, thyroid diseases may exert a deleterious effect on the outcomes in patients with cardiovascular diseases and can be considered as a predictor for cardiovascular deaths ([@b12-epj-09-5459]). Globally, thyroid gland dysfunction is among the most common endocrine disorders. It was estimated that 300 million people worldwide are suffering from thyroid dysfunction ([@b13-epj-09-5459]) and females are more affected than males which may be attributed to the effect of estrogen and progesterone ([@b13-epj-09-5459], [@b14-epj-09-5459]). So, this study was conducted to identify the pattern and factors associated with the distribution of cardiovascular diseases among patients attending the cardiac center in Arar city in the Northern Borders Province of the Kingdom of Saudi Arabia and the relation with thyroid dysfunction in the study population.

2. Material and Methods
=======================

2.1. Study design and participants
----------------------------------

The current study is a cross sectional study conducted in the cardiac center in Arar city in the Northern Borders Province of the Kingdom of Saudi Arabia, during the period from September 2016 to March 2017. The current study included 181 individuals attending the cardiac center in Arar city in the Northern Borders Province of the Kingdom of Saudi Arabia. The center was reviewed regularly during the study period, and the participants were selected by systemic random sampling procedure, and were invited to participate in the study and included in the study after taking an informed consent. Each person was interviewed separately, and their files were examined to collect the needed data and fill out the questionnaires. The cardiac center provides services in an acceptable atmosphere of both privacy and confidentiality. Exclusion criteria included patients who refused to participate in the study.

2.2. Data Collection
--------------------

Collecting patients' data was conducted through interviewing the patients included in the study and reviewing their medical files. A predesigned questionnaire was used for data collection, and included inquiries about socio-demographic data of the studied patients, smoking, types of cardiovascular diseases and thyroid dysfunction among them.

2.3. Ethical consideration
--------------------------

This study was reviewed and approved by the Research Ethics Committee of Faculty of Medicine, Northern Border University. Written informed consent after explaining the purpose of the study was obtained from all patients who participated in the study. The questionnaires used in data collection were anonymous and confidentiality of data was assured.

2.4. The statistical analysis
-----------------------------

The statistical analysis was carried out using SPSS version 15. Sample characteristics were summarized as numbers and percentages for qualitative variables. Chi-Square test was used for testing the association between sociodemographic variables, smoking and thyroid dysfunction and pattern of distribution of cardiovascular diseases among the studied population. A 5% level was chosen as a level of statistical significance in all statistical tests used in the study.

3. Results
==========

The current study included 181 participants who attended the cardiac center in Arar, KSA, during the study period and agreed to participate in the study. There were more females than males (55.2% vs. 44.8%). The patients who were younger than 60 years old represented 39.2% of the study population. More than one-third of the individuals (34.3%) were between 60 and 70 years of age, 19.9% were between 70 and 80 years of age, and only 6.6% were older than 50 years. Regarding marital status, 66.3% of the respondents were married, 28.7% were widows, 3.3% were divorced and 1.7 were single. More than two thirds of the respondents were nonsmokers and more than one fifth (22.1%) of them were ex-smokers while only 9.4% were current smokers at the time of the study ([Table 1](#t1-epj-09-5459){ref-type="table"}). According to our findings, 42.5% of the participants were hypertensive, 11.6% had myocardial infarction, 8.9% had ischemic heart diseases and 7.2 % suffered from arrhythmia. Regarding thyroid dysfunction among the studied population, the majority of the studied population (80.6%) had normal thyroid function. On the other hand, 13.3% of the participants had hypothyroidism and 6.1% of them had hyperthyroidism. [Table 2](#t2-epj-09-5459){ref-type="table"} describes the relationship between thyroid diseases and cardiovascular diseases among the studied population. As shown by the presented data, more than half (54.5%) of the hyperthyroid patients were hypertensive and 18.2% of them had ischemic heart diseases. Hypertension was found in 37.5%, and 42.5% of patients who suffered from hypothyroidism and euthyroid participants respectively. Less than one fifth (16.7%) of participants with hypothyroidism had myocardial infarction compared to (9.1%) of hyperthyroid patients and (11%) of participants with normal thyroid function. Arrhythmia was found in higher proportions of hyperthyroid (9.1) and hypothyroid (8.3%) compared to euthyroid (6.8%) participants. However, this difference was statistically insignificant (p=0.751). Concerning the relationship between sociodemographic variables, smoking status and different types of cardiovascular diseases, [Table 3](#t3-epj-09-5459){ref-type="table"} shows that females were more likely to be suffering from hypertension and arrhythmia (61%, 69.2% respectively) compared to males (39%, 30.8% respectively). On the other hand, males were found to be more suffering from myocardial infarction and ischemic heart diseases (61.9%, 68.8% respectively) compared to females with a statistically insignificant difference (p=0.078). About one third (32.5%) of hypertensive patients were younger than 60 years old and participants in the 60--70 years age group represented 36.4% of hypertensive patients. More than one third (38.1%) of myocardial infarction patients were in the 70--80 years age group and patients who were \< 60 years old represented (42.9%) of them. Patients younger than sixty years old represented 37.5% and 46.2% of ischemic and arrhythmic cases respectively. This difference was statistically insignificant (p=0.052). Moreover, there was no significant difference between different marital status groups regarding pattern of cardiovascular diseases as none of the studied single patients suffered from cardiovascular diseases while most of the affected patients with any of the studied cardiovascular diseases were married. As regards smoking, one quarter of the ischemic patients were current smokers. About half (47.6%) of myocardial infarction patients were either current smokers or ex-smokers. More than one third (38.5%) of patients with arrhythmia were ex-smokers. This difference was statistically significant (p=0.013).

4. Discussion
=============

The current study included 181 individuals attending the cardiac center in Arar city in the Northern Borders Province of Kingdom of Saudi Arabia were included in the study. On assessment of the pattern of cardiovascular diseases (CVD) among the studied population data, 42.5% of the participants were found to have hypertension, 11.6% had myocardial infarction, 8.9% had ischemic heart diseases and 7.2 % suffered from arrhythmia. These findings are higher than the results of another study ([@b15-epj-09-5459]) and found that dysrhythmia patients represented only 1.8% and ischemic heart diseases was found in only 0.5% of the studied population. A possible explanation is that the latter study included patients with chronic kidney disease with the most common cardiovascular diseases among them being hypertrophy, pericarditis and heart failure. Another study ([@b16-epj-09-5459]) revealed that the most prevalent types were peripheral vascular diseases and cerebrovascular diseases. This study included diabetic patients with more liability to peripheral vascular diseases and this explains the discrepancy in the pattern of CVD. In support of our findings, another study ([@b17-epj-09-5459]) found that the most common disease (45%) among the studied population was hypertension. In other studies done in developing countries, hypertension was found to be the first or the second leading cause of cardiovascular diseases ([@b18-epj-09-5459], [@b19-epj-09-5459]). Hypothyroidism was found in 13.3% of the respondents in the current study and 6.1% of the current study population had hyperthyroidism. This is not in line with the findings of another study ([@b20-epj-09-5459]) that reported the prevalence of hypothyroidism among the study population was 22%. Furthermore, the same study concluded that hypothyroidism was found in 26% of ischemic patients and 18% of hypertensive patients, and these proportions were higher than the findings of the current study. The latter study was conducted among the elderly population and this may explain the higher rates revealed by this study as the prevalence of hypothyroidism shows a significant increase in the older age classes ([@b21-epj-09-5459]). A study ([@b22-epj-09-5459]) conducted in heart failure clinics concluded that 4.2% had hyperthyroidism and 67.3% had hypothyroidism. Another study ([@b23-epj-09-5459]) revealed that more than one third (38.5%) of the studied hypertensive patients had hypothyroidism which is much higher than what was concluded by the current study, as only 9 of the 77 hypertensive patients had hypothyroidism. The current study found that 8.3% of hypothyroid patients and 9.1% of patients with hyperthyroidism were arrhythmic. Ischemic heart diseases were found in 12.5% and 18.2% of patients who suffered from hypothyroidism and hyperthyroid participants respectively. These findings are much lower than what was reported in a study conducted by ([@b1-epj-09-5459]) where arrhythmia was found in 34.6% of patients with hypothyroidism and 32.7% of hyperthyroid patients. In addition, ischemic heart diseases were found in 50% of hypothyroid patients and 46.9% of patients with hyperthyroidism. This difference may be explained by the large sample included in the latter study compared to the current study. As illustrated by the current study, the pattern of cardiovascular diseases distribution in the studied population showed no significant difference between males and females. Contrary to these results, another study ([@b24-epj-09-5459]) reported that there was a statistically significant difference between males and females regarding the cardiac disease distribution. The mean age of the studied males with most of the studied cardiac disease in the latter study was higher than that of the females which may explain the higher rates of most of the cardiac diseases among the studied males. Furthermore, age had no effect on the pattern of the cardiovascular diseases in the current study which is not in agreement with the findings of that study ([@b24-epj-09-5459]) which revealed a significant difference between different types of cardiac diseases regarding the ages of the affected patients. An explanation is that the latter study included patients with rheumatic heart disease (RHD) with lower ages while no RHD patients were observed in the current study. Regarding the relation between smoking status and the distribution of cardiovascular diseases in the studied population, smoking status of the studied patients showed a remarkable variation among patients with different cardiovascular disease types with a statistically significant difference which is supported by the findings of another study ([@b25-epj-09-5459]). Regarding the study limitations, we should say that other factors which may be associated with the pattern of cardiovascular diseases were not covered by the current study focusing on the relation with certain socio-demographic variables, smoking and thyroid dysfunction.

5. Conclusions
==============

The current study revealed that 42.5% of the participants were hypertensive, 11.6% had myocardial infarction, 8.9% had ischemic heart diseases and 7.2 % suffered from arrhythmia. The majority of the studied population (80.6%) had normal thyroid function. On the other hand, about one fifth of the studied population (19.4%) had thyroid dysfunction (13.3% of the participants had hypothyroidism and 6.1% of them had hyperthyroidism). Thyroid dysfunction may add to cardiovascular risk and assessment of thyroid function is recommended especially in a high-risk population. Most of the studied factors had no significant effect on the pattern of the studied cardiovascular diseases and their distribution among the studied population. On the other hand, smoking status of the studied patients showed a remarkable variation among patients with different cardiovascular disease types with a statistically significant difference. One quarter of the ischemic patients and 23.8% of patients with myocardial infarction were current smokers which indicates the urgent need for highlighting tobacco use control measures and focusing on increasing public awareness about hazards of tobacco especially among cardiovascular disease patients.
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###### 

Sociodemographic characteristics and smoking among the studied population, Arar, 2017

  Variables        n (total: 181)   \%     
  ---------------- ---------------- ------ ------
  Age (years)      \< 60            71     39.2
  60--70           62               34.3   
  70--80           36               19.9   
  \> 80            12               6.6    
  Sex              Female           100    55.2
  Male             81               44.8   
  Marital Status   Married          120    66.3
  Widowed          52               28.7   
  Single           3                1.7    
  Divorced         6                3.3    
  Smoking          Non-smoker       124    68.5
  Smoker           17               9.4    
  Ex-smoker        40               22.1   

###### 

The relationship between thyroid diseases and cardiovascular diseases among the studied population, Arar, 2017

  Cardiovascular diseases              Thyroid dysfunction; n (%)   Total (n=181); n (%)               
  ------------------------------------ ---------------------------- ---------------------- ----------- -----------
  Hypertension                         6 (54.5)                     9 (37.5)               62 (42.5)   77 (42.5)
  Myocardial Infarction                1 (9.1)                      4 (16.7)               16 (11.0)   21 (11.6)
  Ischemic heart diseases              2 (18.2)                     3 (12.5)               11 (7.5)    16 (8.8)
  Arrhythmia                           1 (9.1)                      2 (8.3)                10 (6.8)    13 (7.2)
  No CVD                               1 (9.1)                      6 (25.0)               47 (32.2)   54 (29.8)
  Chi-Square = 5.05; p-value = 0.751                                                                   

###### 

The relationship between sociodemographic variables, smoking status, and cardiovascular diseases among the studied population, Arar, 2017

  Variables        Cardiovascular Diseases   Total (n=181)   Chi-Square   P-value                                                   
  ---------------- ------------------------- --------------- ------------ ----------- ----------- ------------ ------------ ------- -------
  Sex              Female                    47 (61.0)       8 (38.1)     5 (31.2)    9 (69.2)    31 (57.4)    100 (55.2)   8.40    0.078
  Male             30 (39.0)                 13 (61.9)       11 (68.8)    4 (30.8)    23 (42.6)   81 (44.8)                         
  Age (years)      \< 60                     25 (32.5)       9 (42.9)     6 (37.5)    6 (46.2)    25 (46.3)    71 (39.2)    20.88   0.052
  60--70           28 (36.4)                 4 (19.0)        4 (25.0)     6 (46.2)    20 (37.0)   62 (34.3)                         
  70--80           18 (23.4)                 8 (38.1)        6 (37.5)     0 (0.0)     4 (7.4)     36 (19.9)                         
  \> 80            6 (7.8)                   0 (0.0)         0 (0.0)      1 (7.7)     5 (9.3)     12 (6.6)                          
  Marital status   Widow                     26 (33.8)       4 (19.0)     3 (18.8)    4 (30.8)    15 (27.8)    52 (28.7)    13.32   0.34
  Single           0 (0.0)                   0 (0.0)         0 (0.0)      0 (0.0)     3 (5.6)     3 (1.7)                           
  Married          50 (64.9)                 16 (76.2)       13 (81.2)    8 (61.5)    33 (61.1)   120 (66.3)                        
  Divorced         1 (1.3)                   1 (4.8)         0 (0.0)      1 (7.7)     3 (5.6)     6 (3.3)                           
  Smoking status   Non-smoker                61 (79.2)       11 (52.4)    10 (62.5)   8 (61.5)    34 (63.0)    124 (65.5)   19.32   0.013
  Smoker           4 (5.2)                   5 (23.8)        4 (25.0)     0 (0.0)     4 (7.4)     17 (9.4)                          
  Ex-smoker        12 (15.6)                 5 (23.8)        2 (12.5)     5 (38.5)    16 (29.6)   40 (22.1)                         
